.
Introduction
The NUMATRON is a high energy heavy ion accelerator proposed at INS.1 It consistsof an injector linac and two synchrotrons which accelerate heavy ions including uranium up to 1-2 GeV per nucleon. The Field Distribution The magnetic field distribution was measured by the pertubing ball method with a small ferrite cylinder as a perturbator. The magnetic field strength is homogeneous on a cross section ans sinusoidal along the axis (Fig. 4) . The resonant frequency shifts
were measured with a teflon tube stretched over the length. The shift is proportional to the integrated electric field energy over the length on a point of the cross section. The electric field energy is sharply concentrated near the drift tubes (Fig. 5) . Eauivalent Circuit Analysis On the basis of the field distribution measurement an equivalent circuit was adopted (Fig. 6) (Fig. 7) . The electrostatic measurement was done with the ridges supported by insulators and the outer conductor removed. where f is the operating frequency, Sc is the particle velocity, p is the electric resistivity of the surface material, Cd is the capacitance around the drift tubes, ks, kc, kr are the correction factors for the power loss increases due to the larger current density on the stems, the imperfect contact and surface roughness, the current along the ridges respectively, and
The expression turns out to be the same as that
given by E, Nolte et al., by usingtthe relations, the resonator diameter D = 2/(1rf nk1rCd) and the half cross section A = irD2/8. The shunt impedance for r -3vr mode is one fourth of the value given above.
The effective shunt impedance is defined as Zeff = T2 Z s where T is the transit time factor. The effective shunt impedance was calculated on the basis of the electrostatic capacitance measurement (Fig. 9) . The calculation was done by assuming that the field distribution is sinusoidal, namely, 
